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The Path and Orbit of the South Dakota
Detonating Meteor of September 27, 1952
By

C.

c. \VYLIE AND GEORGE E. COLLINS

The meteor of September 27, 1952, attracted more attention
than any other falling in the middle west in the last few years. Over 600 letters were received by the university directly from persons
in Iowa, Nebraska, Kansas, South Dakota, Missouri, Illinois, and
Wisconsin. About 100 additional letters which were sent first to
the Universities of Wisconsin, Nebraska, and South Dakota were
forwarded to us making a total of more than 700. A majority of
the observers compared the light of the meteor to that of the full
moon in brightness. A few near the end point said, "It seemed as
bright as day." Near the end point, a loud roll of thunder followed the appearance of the meteor.
Two field trips were made for obtaining data. On the first,
measurements were made on the path across the sky as pointed
out by about forty different observers in northwestern Iowa, northeastern Nebraska, and southeastern South Dakota. On the second
trip, about twenty-five additional measurements were made, all in
southeastern South Dakota near the end point of the meteor. On
this second trip, a helicopter was used for a day and a half to
search for possible meteorites, or the holes they made in striking.
The measurements on the apparent paths as pointed out were
plotted on a stereographic projection of the altitude and azimuth
circles in the sky. Since the meteor's path for the period of luminosity is for practical purposes a straight line, the projection in the
sky is a great circle. The great circles as determined by the measurements if extended backward, should converge to the r,adiant, or
the point at infinity from which the meteor seemed to come. If
extended forward to the projection of the horizon, they determine
the location of the ground point, or the point where the meteor's
path extended forward would strike level ground. The measurements themselves yield the end point directly. A useful check is
furnished by the fact that the azimuth of the end point from the
ground point should be the same as the azimuth of the radiant. In
this way a ground point, an end point, and a radiant were adopted.
The next problem is the determination of the velocity of the
meteor. This is obtained by dividing the length of the portion of
the path seen by an observer by the number of seconds it was in
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Orbit of September 27, 1952 Meteor Projected on Plane of Earth's Orbit.

view. For all the measured paths used, the point of disappearance,..
or the end point of the meteor's path, was essentially the same, but
the point where the meteor was first noticed was different. There
was bright moonlight, many were on streets in the presence of artificial lights, some were facing toward the meteor and some the:
opposite direction when it appeared.
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The measurements gave the length of path observed. The following illustrates the obtaining of the length of time the meteor was
in view. The observer is asked to walk exactly where he was walking when the meteor appeared. He imagines he sees the shadows
suddenly become blacker and change direction sharply, and looks
up to see the brilliant meteor. He points with a meter stick where he
first saw it, and follows it, in his imagination, down to the point
of disappearance. A stop watch is started as he looks up, and
stopped as he points to the place of disappearance. This gives the
duration of the meteor for that observer, as best he can recall it.
From the lengths of path and durations, an average velocity of
11.4 mi/sec. was obtained. Using tables prepared at Iowa by W.
J. Thomsen, it was found that the air resistance had lowered the
speed enough that 13.4 mi/sec. should be used as the velocity on
entering the atmosphere.
The correction for rotation of the earth was then applied, although it was so small as to be almost inappreciable in work of
this type. The corrections for gravitational attraction of the earth
were then applied. They were found to be quite appreciable for
both the velocity and the altitude of the radiant.
The radiant and the speed thus obtained comprise the vector velocity of the meteor relative to the earth. This was combined with
the vector velocity of the earth's motion about the sun to obtain
the vector velocity of the meteor about the sun.
From the position of the meteor and its velocity with respect to
the sun, the orbit in which the meteoroid had been traveling before
it fell into the earth's atmosphere was computed. Formulas taken
primarily from the Laplace method were used. The orbit was
found to be an ellipse with a semi-major axis of 2.10 astronomical
units, a period of 3.05 years, and an eccentricity of 0.66. The orbit of the meteor was inclined 13° to the plane of the earth's orbit,
the longitude of the node was 5° and of perihelion was 74 °. The
meteor fell at the ascending node, and its motion about the sun
was direct, that is, it was moving in the same direction about the
sun as the earth.
This work was supported in part by the Office of Ordnance
Research, U. S. Army.
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